Formation of 1-methyl-beta-carbolines in rats from their possible carboxylic acid precursor.
In vivo metabolism of 1-methyl-1,2,3,4-tetrahydro-beta-carboline-1-carboxylic acid (1-CTHH), a possible precursor of the endogenous beta-carbolines tetrahydro-harman (THH) and harman was investigated in rats. Following intraperitoneal injection of [4-14C]1-CTHH, a rapid distribution of the radioactivity in the tissues was observed. The highest radioactivity was measured in the kidney and the lowest in the brain as well as in the fat tissue. Approximately 55% of the administered dose was excreted in the urine within 90 min. The radioactivity in the urine consisted of unchanged 1-CTHH (greater than 90%) besides harmalan and trace amounts of harman. Harmalan represents the major degradation product of 1-CTHH; it could be identified in all tissues examined and in the urine. The concentration in the blood, however, was low at all time points investigated. The peak concentration of harmalan in most tissues was measured between 15-30 min after injection. A time-dependent formation of THH was found in the lung and spleen indicating an important role of these organs in the biosynthesis of THH. Furthermore, the metabolism of [4-14C]1-CTHH in the brain was studied following intracerebroventricular injection. The formation of harmalan in the brain was not affected by pretreatment with the aromatic amino acid decarboxylase inhibitor NSD 1015. Determination of the harmalan concentration in several brain regions revealed a high level in the hippocampus and hypothalamus and a small concentration in pons, corpus striatum, cerebellum and cerebral cortex 20 min after injection. The analyses of the